In a three-dimensional context, it is shown how wave functions may be chosen from among the solutions of the Schrodinger equation in a consistent way without demanding single valuedness, but by imposing an invariance condition on the domain of certain given linear operators. This leads to multiple-valued wave functions in certain situations, but disallows unquantized monopoles and "unusual" The Aharonov-Bohm flux8 (a 5-function flux tube along the z axis) corresponds to the case (p, = 0, X = const).
of the Schrodinger equation in a consistent way without demanding single valuedness, but by imposing an invariance condition on the domain of certain given linear operators. This leads to multiple-valued wave functions in certain situations, but disallows unquantized monopoles and "unusual" angular momentum eigen values.
This work is an application of Sturm-Liouville theory to the problem of solving the Schrodinger equation in a certain family of vector potentials. We will demonstrate a consistent precedure for selecting wave functions from solutions of the Schrodinger equation without imposing single valuedness. This leads to an angular momentum eigenvalue spectrum in which "anyonic" eigenvalues (that is, ones which are discrete but neither integral nor half-integral) do not occur. It also yields the Dirac quantization condition for monopoles. The wave functions are, in general, multiple valued, but in "familiar" situations such as that of an arbitrary central (scalar) potential they remain single valued.
The procedure for obtaining wave functions arises in the An essentially equivalent potential has been studied by Roy and Singh, 6 but (as will be seen presently) their assumption of single valuedness leads to results very different from ours.
The operator L of (2) The I'" then satisfy a Sturm-Liouville eigenvalue equation
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